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DescriptI n 

Technical Field 

The present invention relates to improvements in 
bleaching and hygiene compositions and will be de- 
scribed with particular reference to bleaching and hy- 
giene compositions for use on hard surfaces such as 
ceramics, plastics and metals. The specification relates 
generally to compositions which contain bleaching 
agents of low aqueous solubility. 

Background to the Invention 

For many years it has been known to employ hy- 
drogen peroxide as a water soluble bleaching and hy- 
giene agent. To a lesser extent, other peroxides such as 
sodium peroxide have been employed, as have soluble 
peracids, such as peracetic acid, either as such or as 
precursors such as tetra acetyl ethylene diamine, as 
well as performic acid and potassium mono persul- 
phate. 

Aqueous-insoluble or sparingly soluble peracids 
have also been investigated with particular reference to 
their use in fabric bleaching compositions and in ma- 
chine dishwashing applications. If such compositions 
are formulated as liquids, a thickening agent must be 
present in order to suspend the insoluble or sparingly 
soluble bleaching agent. 

US patent 3996152 discloses stable low-pH gels 
containing almost Insoluble peroxyacid bleach particles 
in a non-starch thickening agent Aqueous suspensions 
of diperoxydodecanedioic acid (DPDA) are known for 
use as pourable bleaching compositions from EP 
0176124. Another form of DPDA suspension useful as 
an aqueous liquid bleaching composition is disclosed in 
EP 0160342. DPDA Is an organic peroxy acid, relatively 
stable to decomposition, odourless and particularly ef- 
fective as an anti-bacterial hygiene agent as compared 
with hydrogen peroxide, but suffers from the disadvan- 
tage that it can explode if crystallised In relatively pure 
form. 

European patent application EP 01 60342 (Unilever, 
1984) discloses aqueous liquid bleaching compositions 
containing organic peroxyacid particles having a solu- 
bility of less than about 1% in water, suspended in an 
acidic surfactant-structured liquid containing alkyi ben- 
zene sulphonate and electrolyte: the preferred peroxy 
acid being DPDA. It is believed that the combination of 
alky) benzene sulphonate and electrolyte forms a lamel- 
lar-dispersion thickening system which suspends the al- 
most insoluble DPDA particles. 

EP 0435379 (AKZO, 1 989) relates to the use of im- 
idoperoxycarboxylic acids In bleaching compositions in 
soaking detergents and dishwashing detergents. Pre- 
ferred compositions include e-N-N-phthaloyl-amino- 
peroxy-caprolc acid (PAP) and DPDA, as mentioned 
above. PAP Is less explosive that DPDA and has com- 



parable stability to decomposition. PAP is slightly less 
effective as a hygiene agent than DPDA on a weight for 
weight basis. The solubility of PAP at 10 Celcius in pure 
water is around 58ppm. The fonnulations of EP 
5 0435379 comprise 0.1-35%, preferably 2-10%wt sul- 
phate and 0.5-40%wt, preferably 2-20%wt of the alkyI 
benzene sulphonic ac\6 as a suspending surfactant sys- 
tem. 

EP 442549 (Unilever, 1990) discloses use of PAP 

10 as a bleaching agent in combination with secondary 
alkyI sulphonate and fatty acki as a bleach stable sus- 
pending surfactant system. The compositions of EP 
442549 suffer from the disadvantage that on storage 
white, needle-like crystals form in the composition and 

IS can be thrown down as a sediment. This leads of a loss 
of homogeneity in the composition and presents dosing 
problems. The presence of crystals can abrade or 
scratch surfaces which are cleaned with the composi- 
tion. Moreover, users can believe that the crystal-con- 

20 taining product has decomposed and discard the un- 
used product, unnecessarily releasing the compound in- 
to the environment. 

EP 0432062 discloses aqueous microemulsions 
which contain water insoluble organic liquids (for exam- 

2S pie aromatic hydrocarbons) and other water insoluble 
organic materials. Examples of these water insoluble or- 
ganic materials include a range of hygiene agents, none 
of which are bleaching agents. 

FR 2397841 discloses a disinfectant liquid which 

30 comprises a hygiene agent (phenolic derivative) and a 
water insoluble solvent (pine oil). 

EP 0259249 discloses a biockjal composition for 
the skin and hands which comprises a hygiene agent 
and surfactants. 

35 From the above it can be seen that the sparingly 
soluble peracids are desirable bleaching and hygiene 
agents, but suffer from the disadvantage of their tow sol- 
ubility in water. While suspending systems can be em- 
ployed to deliver the peracids at higher levels, products 

40 wh ich employ suspending systems are of increased vis- 
cosity and often contain visible particles or become 
cloudy. 

Brief Descriptkyi of the Invention 

45 

We have now determined that stable, aqueous, hy- 
giene compositions comprising aqueous-insoluble or 
sparinglysblubie organic peroxy acids can be prepared 
by the use of a water-immiscible solvent for the organic 
so peroxy acid in the form of an emulsion in water. In the 
context of the present invention aqueous-insoluble or 
sparingly soluble organic peroxy acids are those peroxy 
acids having a solubility in water at lO^C of less than 
lOOppm. 

55 

Detailed Description of the Invention 

According to a first aspect of the present invention 
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there Is provided an aqueous bleaching composition 
comprising: 



a) at least 100 ppm of an organic peroxyacid 
bleaching agent having a solubility In water at 10»C 
of less than 100 ppm. 

b) at least 0.1% of a water-immiscible solvent for 
(a), said solvent comprising the dispersed phase of 
a solvent/water emulsion. 

According to a second aspect of the present inven- 
tion there is provided a method of bleaching a substrate 
which comprises treating the substrate with a composi- 
tion according to any one of claims 1 -1 6. 

Typically, the peroxy acid is an imido peroxy-car- 
boxylic acid, most preferably e-N-N-phthaloyl-amino- 
peroxycaproic acid (PAP). PAP exhibits both bleaching 
and hygiene activity. 

Other peroxy-carboxylic acids, are known as de- 
scribed above and from a publication entitled TAED and 
new peroxycarboxylic acids as highly efficient bleach 
systems-. 80th AOCS Meeting, Cincinnati OH. May 
1 989. 

Preferably, the composition further comprises a sur- 
factant. Preferred surfactants are selected from the 
group of anionic and nonionic surfactants, and are pref- 
erably mixtures of nonionic and anionic surfactant. 

In preferred embodiments of the invention the ani- 
onic surfactant has an 8-20 carbon hydrophobic group 
and a head group selected from sulphonates, sulphates 
and carboxylates. 

In preferred embodiments of the invention the non- 
K)nic surfactant is an ethoxylated nonionic surfactant 
The preferred ethoxylated surfactants are nonionic al- 
cohol ethoxylates. Preferably these comprise a mixture 
of materials of the general formulation: 



R-(OCH2CH2)„-OH 

wherein R is straight or branched Cg to C^e alkyi and 
wherein the average degree erf ethoxylation m Is 2-20 
more preferably 3-12. 

Typically, the surfactant system will comprise 
M 0% of the composition and preferably comprises no- 
nionic and anionic surfactants In a ratio of from VIO to 
10:1. More preferably, the anionic surfactant is present 
in excess. 

The solvent (b) is preferably a water immiscible ter- 
tiary alcohol. Tertiary alcohols are unreactive towards 
peroxy hygiene agents such as (a). Most preferred 
amongst the tertiary alcohols are those having more 
than 5 carbon atoms, the most preferable being 2-me- 
thyl hexan-2-ol. Suitable levels of solvent range from 
1-10%wt on product. 

Where the bleaching agent is relatively unreactive 
a wider range of solvents can be employed, provided 



that they fomi emulsions in water. Where compatible 
with the bleaching agent, suitable solvents include 
limonene. and other solvents as mentioned in EP 
0316726 A2 (Colgate-Palmolive Company: pub 1989) 
5 In particularly preferred embodiments of the inven- 
tion, the emulsion of the solvent and water Is a microe- 
mulsion. 

Microemulsion based cleaning compositions have 

nfo^cf"''"'^®'' ^"^°P^a" Patent specifications 
yo 0137615. 0137616 and 0160762 and in US patents 
4661991. 3723330. 4472291 and 4540448. In the ab- 
sence of an opacifying component microemulsions ac- 
cordingtothe present invention are clear, mobile liquids 
In microemulsion embodiments of the invention It is 
'5 preferable that a co-surfactant is present. The nature 
and use of suitable co-surfactants are described in EP 
031 6726 A2. It is believed that the co-surfactant reduces 
the interfacial tension at the boundary between the con- 
tinuousanddispersedphaseof theemulsion. Inembod- 
imentsof the invention the emulsions have a continuous 
aqueous phase and a dispersed non-aqueous phase 

Preferred co-surfactants are selected from the 
group comprising polyalkylene glycol and monoalkyi 
glycol ethers. Ethers based on dipropylene glycol, par- 
25 ticulailythebutylandisobutyletherarepreferred Dipro- 
pylene glycol, particularly the butyl ether is commercially 
available as Butyl Digol [RTM]. 

Preferred compositions according to the invention 
comprise a clear microemulswn having a continuous, 
surfactant-containing, aqueous phase and a dispersed 
non-aqueous, water immiscible solvent, said solvent be- 
ing unreactive towards organic peroxy acids and havinq 
an organic peroxy acid dissolved therein. 

Particularly preferred compositions according tothe 
35 present invention comprise: 

a) 100-loOOOppm e-N-N-phthaloyl-amino-peroxyc- 
aproic acid, 



40 



45 



so 



b) 0.1-10%wt of a surfactant system comprising: 

i) an ethoxylated nonionic surfactant, with an 
ethoxylation level of 3-12. and, 

ii) an anionic surfactant having an 8-20 carbon 
hydrophobic group and a head group selected 
from sulphonates^lphates and carboxylates, 

c) 0. 1-10% polyalkylene glycol ether co-surfactant 
and, * 



d) 0. 1 -10% of tertiary alcohol having more than five 
cartx)n atoms. 

55 Preferably the composition further comprises a 
transition metal complexing stabilizer selected from 
phosphates, phosphonic acids or phosphonates stan- 
nates, and carboxylates. 
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Preferred metaf ion complexing agents are selected 
from dipicolinic acid, ethylene diamine tetra acetic acid 
(EDTA) and its salts, hydroxy-ethylidene diphosphonic 
acid (Deques! 2010, RTM), ethylene diamine tetra 
(methylene phosphonic acid) (Dequest 2040, RTM), di- 
ethylene triamine penta(methylene phosphonic acid) 
(Dequest 2060, RTM). It is believed that the presence 
of the above-mentioned stabilisers improves the stabil- 
ity of the compositions by complexing transition metal 
ions which would othenivise promote the decomposition 
of the organic peroxy acid. 

In order that the present invention may be further 
understood it will be illustrated hereafter by way of ex- 
ample. 

EXAMPLES 

Formulations were prepared as described below in 
Table 1 . The materials are identified as follows: 

PAP e-N-N-phthaloyl-amino-peroxycaproic acid (ex. 
Ausimont): organic peroxy acid, 

SOL 2-methyl hexan-2-ol: tertiary alcohol solvent for 
PAP, 

NON Synperonic 91 -7T [RTM] (ex. ICI) alcohol ethox- 
ylate: nonionic surfactant. 



Claims 

1. An aqueous bleaching composition comprising: 

a) at least 100 ppm of an organic peroxyacid 
bleaching agent having a solubility in water at 
10°C of less than 100 ppm. 

b) at least 0.1% of a water-immiscible solvent 
for (a), said solvent comprising the dispersed 
phase of a solvent/Water emulsion. 

2. Composition according to claim 1 wherein the 
bleaching agent (a) is an organic imido peroxy acid. 

3. Composition according to claim 2 wherein the or- 
ganic peroxy acid is e-N-N-phthaloyl-amino-per- 
oxy-caproic acid. 



20 4. Composition according to claim 1 further compris- 
ing surfactants are selected from the group of ani- 
onic and nonionic surfactants and mixtures of non- 
ionic and anionic surfactants. 

25 5. Composition according to claim 4 comprising an an- 
ionic surfactant having an 8-20 carbon hydrophobic 
group and a head group selected from sulphonates, 
sulphates and carboxylates. 
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30 6. Composition according to claim 4 comprising an 
ethoxylated nonionic surfactant. 

7. Composition according to claim 6 wherein the 

ethoxylated nonionic surfactant comprises a mix- 
35 ture of materials of the general formulation: 

R- (OCHgCHgj^-OH 

40 wherein R is straight or branched Cq to C^q alkyi, 
and wherein the average degree of ethoxylatlon m 
is 2-20. 

8. Composition according to claim 1 wherein the sol- 
45 vent (b) Is a water immiscible tertiary alcohol. 



LDS MARLON AS3 [RTM] Linear dodecylbenzene 
sulphonic acid: anionic surfactant. 

MgO Magnesium Oxide. 

Example 1 

Excess of PAP was mixed with the tertiary alcohol 
to obtain a saturated solution at room temperature. The 
solution was filtered through a 2 micron paper filter to 
remove excess PAP and thereby obtain a clear solution 
of PAP in solvent. The solution was combined with the 
other ingredients as listed in Table 1 below, neutralising 
the LDS with the MgO and adding NON and Bu D before 
adding the solution of PAP in SOL. 

The resulting mixture was stin-ed with moderate vig- 
our until a clear product was obtained. 

When this product was cooled to lO'^C. no visible 
sediment of PAP~waslhrown down. The product was 
filtered at 10**C to remove any particles present (using 
a 2 micron paper filter) and warmed to room tempera- 
ture. The resulting product was clear. 

The level of PAP in the final product was determined 
by titration under acidic conditions against thiosuiphate/ 
Kl at O'^C. The level of PAP in the overall product was 
determined to be 155ppm, this is noted to be well above 
the 58ppm aqueous solubility of PAP mentioned above. 



9. Composition according to claim 8 wherein the terti- 
ary alcohol has more than 5^rbon atoms. 

so 10. Composition according to claim 1 in the form of a 
micro-emulsion. 

11. Composition according to claim 1 0 further compris- 
ing a co-surfactant. 

55 

12. Composition according to claim 3 comprising: 

a) 100-10000ppm e-N-N-phthaloyl-amino-per- 
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oxycaproic acid, 

b) O.MO%wt of a surfactant system compris- 
ing: 

6 

i) an ethoxylated nonionic surfactant, with 
an ethoxylation level of 3-12, and. 

ii) an anionic surfactant having an 8-20 car- 
bon hydrophobic group and a head group io 
selected from sulphonates, sulphates and 
carboxylates. 



tend ein ethoxyliertes nichtionisches Surfactant 

Eine Zusammensetzung nach Anspruch 6, worin 
das ethoxylierte nichtionlsche Surfactant eine Mi- 
schung von Materialien der allgemlnen Formel 



c) 0.1-10% polyalkylene glycol ether co^ur- 8. 
factant, and, ^5 

d) 0. 1-1 0% of tertiaiy alcohol having more than 

five carbon atoms. 9 

1 3, A method of bleaching a substrate which comprises 20 
treating the substrate with a composition according 
to any one of claims 1 -1 2. 



R-pCHgCHgj^-OH 



enthalt, worin R ein geradkettiges oder verzweigt- 
kettiges Ce-ia-Alkyl ist und worin der durchschnrtt- 
liche Ethoxylierungsgrad m 2 bis 20 ist. 

Eine Zusammensetzung nach Anspruch 1, worin 
das Losungsmittel (b) ein mit Wasser nlchtmisch- 
barer tertiarer Alkohol ist. 

Eine Zusammensetzung nach Anspruch 8, worin 
der tertlare Alkohol mehr als 5 Kohlenstoffatome 
hat. 



Patentanspruche 

1. Eine wasserige Bleichzusammensetzung, enthal- 
tend: 

(a) Zumindest 100 ppm eines organlschen Per- 
oxysaure-BIeichmittels mit einer Loslichkeit in 
Wasser bei 1 0*C von weniger als 100 ppm; 

(b) zumindest 0,1 % eines mit Wasser nlcht- 
mischbaren Losungsmittels fur (a), wobei das 
Losungsmittel die disperglerte Phase einer L6- 
sungsmlttel/Wasser-Emulslon umfa8t. 

2. Eine Zusammensetzung nach Anspruch 1 , worin 
das Bleichmittel (a) eine organische Imidoperoxy- 
saure ist. 

3. Eine Zusammensetzung nach Anspruch 2, worin 
die organische Peroxysaure e-N-N-Phthaloylami- 
noperoxycapronsaure ist. 

4. Eine Zusammensetzung nach Anspruch 1 , die fer- 
ner Surfactants enthalt, ausgewahit aus der Gruppe 
von anfonlschen und ntehtionischen Surfactants 
und Mischungen von nichtionischen und anioni- 
schen Surfactants. 
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5. Eine Zusammensetzung nach Anspruch 4, die ein 
anionisches Surfactant mit einer hydrophoben 
Gruppe mit 8 bis 20 Kohlenstoffatomen und eine 
Kopfgruppe, ausgewahit aus Sulfonaten. Sulfaten 
und Carboxylaten, enthalt. 

6. Eine Zusammensetzung nach Anspruch 4. enthal- 
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10. Eine Zusammensetzung nach Anspruch 1 in der 
Form einer Mikro-Emulsion. 

1 1 . Eine Zusammensetzung nach Anspruch 1 0, die f er- 
ner ein Cosurfactant enthalt. 

12. Eine Zusammensetzung nach Anspruch 3, umfas- 
send: 

(a) 100 bis 10 000 ppm e-N-N-Phthaloylami- 
noperoxycapronsaure; 

(b) 0,1 bis 10 Gewichtsprozent eines Surfac- 
tant-Systems, enthaltend: 

(i) Ein ethoxyliertes nichtionisches Surfac- 
tant mit einem Ethoxylationsgrad von 3 bis 
12, und 

(ii) ein anionisches Surfactant mit einer hy- 
drophoben Gruppe von 8 bis 20 Kohlen- 
stoffatomen und einer Kopfgruppe, ausge- 
wahit aus Sulfonaten, Sulfaten und Car- 
boxylaten, 

(c)0,1 bis 10% Polyalkylenglykolether-Cosur- 
factant, und 

. bis 10 % tertiaren Alkohol mit mehr als 

fOnf Kohlenstoffatomen. 

13. Ein Verfahren zum Blelchen eines Substrats, wel- 
ches das Behandein des Substrats mit einer Zu- 
sammensetzung nach irgendeinem der AnsprOche 
1 bis I2umfa8t. 



Revendications 



Une composition de blanchiment aqueuse 
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contenant : 12. Composition selon la revendication 3 contenant : 



a) au moins 1 0Oppm d'un agent de bianchiment 
au peroxyacide organique ayant une solubility 
dans I'eau 10 C Inf^rieure k 100 ppm. 

b) Au molns 0,1 % d'un solvant innnnlsclble dans 
I'eau pour a), ledit solvant contenant la phase 
dispers6e d'une emulsion solvant/eau 

Composition selon la revendication 1 , dans laquelle 
regent de bianchiment (a) est un imido peroxyacide 
organique. 

Composition selon la revendication 2, dans laquelle 
le peroxyacide organique est de I'acide e-N-N- 
phthaloyl-amino-peroxycaproTque. 

Composition selon la revendication 1 , comprenant 
en outre des agents tensioactifs, s^lectlonnes par- 
mi le groupe compost d'agents tensioactifs aniont- 
ques et non ioniques et de melanges d'agents ten- 
sioactifs non Ioniques et anioniques. 

Composition selon la revendication 4, comprenant 
un agent tensioactif anionique prdsentant un grou- 
pe hydrophobe de 8 ^ 20 atomes de carbons et un 
groupe de t§te sdlectionn^ parmi des sulfonates, 
des sulfates et des carboxylates. 



a) 100 ^ 10 000 ppm d'acide e-N-N-phthaloyl- 
amino-peroxycaproTque, 
s b) 0. 1 a 1 0 % en masse d'un systems tensioac- 

tif contenant : 

i) un agent tensioactif non ionique dthoxy- 
Id, avec un degrd d'Sthoxyiation compris 

10 entre 3et 12, et 

ii) un agent tensioactif anionique contenant 
un groupe hydrophobe avec 8 ^ 20 atomes 
de carbone et un groupe de tete s^lection- 
n6 parmi des sulfonates, des sulfates et 

IS des carboxylates, 

c) 0,1 ^ 10 % d'un co-tensloactif d'6ther de po- 

lyalkylfene glycol, 

et 

20 d) 0.1 ^ 10 % d'un alcool tertiaire comportant 

plus de cinq atomes de carbone. 

13. Un proc6d6 de bianchiment d'un substrat, qui con- 
siste a trailer le substrat avec une composition se- 
2S Ion Tune quelconque des revendications 1 ci 12. 



6. Composition selon la revendication 4 comprenant 30 
un agent tensioactif non ionique 6thoxyl6. 



7. Composition selon la revendication 6, dans laquelle 

Tagent tensioactif non ionique 6thoxyl6 comprend 
un melange de mati^res de formulation gen^rale 35 
sulvante : 



R.(OCH2CH2)„-OH 

40 

ou R est un alkyle en Cg ^ C^q Iin6aire ou ra- 
mifid et ou le degre d'^thoxylation moyen m est 
compris entre 2 et 20. 

8. Composition selon la revendication 1 , dans laquelle 4S 
le solvant (b) est un alcool tertiaire Immiscible dans 
Teau. 

9. Composition selon la revendication 8, dans laquelle 
I'alcool tertiaire contient plus de 5 atomes de car- so 
bone. 



10. Composition selon la revendication 1 sous forme 
d'une microdmulsion. 

55 

11. Composition selon la revendication 10, comprenant 
en outre un co-tensioactif. 
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